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tallography" and would obviously oblige us to analyze a great number
of phenomena similar to those which have already been incidentally
mentioned, such as cold-working, plastic deformation, or twinning, which
although of great technical importance among those factors determining
the physical properties of steel, are not immediately related to the
phenomena of diffusion. As has already been emphasized, diffusion is
the only one, therefore, to which it is necessary that we restrict our study
in order not to trespass the limits which we have set.

But the facts which must be related as concrete examples illustrating
the processes which up to the present time have been studied more or
less abstractly could not be clearly comprehended should all considera-
tions concerning their crystalline morphology be disregarded. It is
therefore necessary to mention in advance some brief observations con-
cerning such properties, but they will be strictly limited to those necessary
for the special and restricted scope in view.

Thus, for our limited purpose, it is unnecessary to take into account
the phenomena of "large crystallization" (so-called by Belaiew). Cer-
tain factors characterize and accompany the formation of huge crys-
tallites or the large primary crystalline colonies separating from molten
steel. They also determine the variations in structure, chemical com-
position, and physical and mechanical properties in various regions of
a large mass of steel, by reason of an accompanying wholesale segregation.
Their analysis constitutes one of the most important parts of the general
study of crystallization of steel. Yet they produce effects which gen-
erally are spread over limits of space much greater than the distances
which in practice may be influenced by the processes of diffusion.

It is proper, however, to clarify the limits of that group of phenomena
as being those whose effects are not perceptibly modified by ordinary
heat treatments. As an example, one might mention those causes which
are responsible for the particular distribution of the large crystalline
colonies characterizing the various types of steel ingots. It is known that
the course of such phenomena is responsible for the forms and the custom-
ary positions of the pipe, the presence and distribution of the cracks or
"checks" so-called in various types of ingots, the value and distribution
of chemical segregation, etc.

110. Prom what has been said in the previous paragraph it follows
that for our particular purposes our considerations concerning the crystal-
lography of steel may be restricted merely to a brief examination of the
forms assumed in various instances by the -first crystallites solidifying
during primary crystallization, disregarding the particular way in which .
these elements arrange themselves to form the large dendrites.

In order better to fix our ideas upon a concrete example, consider a
steel ingot of normal form, tapering toward the top, like the one whose
longitudinal section is reproduced in Fig, 37, The orientation of the